Ibises to the zoos of Ankara, İstanbul (Arıhan, 1998) , and Gaziantep for breeding on different dates.
The Northern Bald Ibis in Anatolia is regarded as sacred; its extinction has been caused indirectly. In the 1960s the Northern Bald Ibis, an insectivorous species, was adversely affected by agricultural pesticides against grasshoppers in Şanlıurfa. Although agricultural treatments such as DDT have been used against grasshoppers, the Northern Bald Ibis suffered more damage via food chains (Akçakaya, 1990; Akçakaya et al., 1992; Arıhan, 1998; Hatipoğlu, 2016) . The birds, found in the upper tiers of the nutrient pyramid, have been biologically damaged by the bioavailability of agricultural drugs in their bodies. Agrochemicals caused the thinning of eggshells, growth deficiency of embryos in eggs, anomalies, and serious damage in chicks and adults (Şahin, 1980; Akçakaya, 1990; Akçakaya et al., 1992; Pegoraro, 1996; Arıhan, 1998; Böhm and Pegoraro, 2011) . As a result, the population of Northern Bald Ibises has collapsed. The last free-living Northern Bald Ibis in Birecik was seen in 1989 (Arıhan, 1998) .
A small group (seven individuals) found in Syria lives freely (Serra, 2003; Serra et al., 2003 Serra et al., , 2004 Serra et al., , 2006 Serra et al., , 2009 Serra et al., , 2011 Serra et al., , 2015 . Six Northern Bald Ibises of Birecik were handed over to the Syrian authorities in 2010 to support this group of Northern Bald Ibises living in Syria (Bowden et al., 2012) . Due to the civil war in Syria, however, there is now concern about the fate of this group.
The Northern Bald Ibis is a species whose number increases slowly. The number of chicks per nest found in Morocco varies between 0.45 and 2.27 (Bowden et al., , 2008 . In order to save the decreasing population in Birecik, a breeding station for Northern Bald Ibises was established in 1977 (Arıhan, 1998) . It has begun to be raised in cages with eleven birds (Şahin, 1981) . This breeding station is of great importance for saving the population after the last free-living bird in nature was seen in 1989 (Bowden et al., 2010) . As in the population in Morocco, breeding was also slow in the population in Birecik (Özbağdatlı et al., 2003; Özbağdatlı, 2006; Hatipoğlu, 2009 ). Despite their slow reproduction, the Northern Bald Ibises in Birecik were found to have great reproductive potential (Kılıç, 2013a (Kılıç, , 2013b (Kılıç, , 2013c (Kılıç, , 2014 (Kılıç, , 2015a (Kılıç, , 2015b .
In 2012, the number of individuals in the Bald Ibis production station increased from 126 to 152 (Kılıç, 2015c) . At the end of research conducted in 2013 in Birecik, 85 eggs were observed in 46 nests. Sixty-four chicks had hatched from these eggs, and 52 of them had reached the size at which they could fly (Yeniyurt, 2014) . In research conducted in 2015, 111 eggs were found in 41 nests. Seventy-eight chicks hatched from these eggs. The number of chicks that could fly off the ground was 59 (Özkınacı and Yeniyurt, 2015) . Average productivity from 2009 to 2015 was 1.12 fledglings per nesting pair (range: 0.96-1.19) in Birecik (Yeniyurt et al., 2017) . In November 2015, rings were put on the feet of the Northern Bald Ibises in the cages. The number of chicks ringed in 2015 was reported as 52.
Like other large bird species, Northern Bald Ibises fly in a "V" format as they migrate. With the presence of the foremost individual, the individuals at the back carry out their flights with less energy expenditure (Portugal et al., 2014; Voelkl et al., 2015) .
It was reported that when a nest was first established, male birds initially brought the nest material, followed by males and females alternately bringing nest materials (Hirsch, 1979; Sahin, 1982; Böhm and Pegoraro, 2011) . If one of the partners was not in the nest, the neighbors were seen to steal the nest material. Stealing nest material from other nests is a behavior performed by both sexes or by males only (Sahin, 1982) .
Once released from cages, the Bald Ibises come to their old places from the previous year. The previous year's partners start to protect their old nests and peer relationships. The nest is protected by the female and the male together. Foreign males who want to come to the nest are immediately attacked. There are serious fights with foreign males that do not leave . Conflicts are seen among males. The nesting female stays with her partner during such fighting and supports him. They cannot protect their nests against tyrannous males alone. In the beginning, the female attacks the foreign male, but if the male does not flee and persists, the female of the nest can stay in the nest with the foreign male. Sometimes the female of the nest leaves the nest to the foreign male and moves away. The nesting male then comes from nearby and attacks the stranger. It has been determined that the winners of these fights are the nesting males .
The selection of the nest site has been discussed among researchers (Şahin, 1980; Sahin, 1982) . Among the Northern Bald Ibis breeding naturally in Morocco, males arrive to the potential nesting place first and advertise the site to the females. During the years when they naturally lived in Birecik, Northern Bald Ibises were found to come to their nest sites with their partners (Şahin, 1980; Sahin, 1982) . The results obtained in studies in recent years (2012) (2013) (2014) (2015) , which observed Northern Bald Ibises bearing brands on their legs, showed partial difference . If the nesting site is to be established for the first time, the males will try to influence the females with various ceremonies by sitting in suitable places where the nest can be built. The nest is established with the female that agrees to be a partner. If the nest site belongs to a pair who have formed a pair in the previous years, both the female and the male come together. The female and the male stand at the old nesting site together and work to build the nest in cooperation (Kılıç, 2015d; .
At the beginning of the breeding season (mid-February to early March), the birds in cages are left in the wild. From the first day in nature the partners who come to the nesting place take care of the nest throughout the day. Before the initiation of incubation, the male stayed in the nest for 187 min on average. This time duration demonstrates that the male is very attached to its nest. However, the female stayed alone in the nest for 22 min. This is a very short time period for the female to stay in the nest alone compared to her partner. It has been reported that this is related to the female spending more time feeding before egg production. A behavior of placing materials in the nest while maintaining partner relations has been observed, as well as the female and male staying in the nest together. It was determined that the partners stay together for an average of 136 min per day before incubation .
Materials and methods
Observations of the reproductive time of the Northern Bald Ibises were made for 2 days each week. Research was carried out over four breeding seasons between the years of 2012 and 2015. Observations were continued without interruption for 6-10 h during the day (Table 1) . No night observations were performed.
Observations were made at a distance of 50-100 m from the nests (observations were made from outside the breeding station so that the Northern Bald Ibises would not be affected by the researcher) and activities in the nests were recorded with binoculars, telescopes, cameras, and video cameras. Five adjacent nests were regularly observed. Because of the individual Darvic rings on all birds, they were distinguished individually. Detailed evaluation and statistical studies were done.
Northern Bald Ibises were taken into cages at the end of the breeding season (June-July). Brooding station veterinarians placed colorful plastic rings on the birds' feet. In addition, blood was taken from the birds for genetic studies and sex determination (testing was performed at the Department of Biology, Middle East Technical University, Turkey) (Çakmak et al., 2017) .
When determining the sex of the Northern Bald Ibises (during 4 years [2012] [2013] [2014] [2015] the same individuals were always observed) we first considered the sexual behavior (for example, the position in copulation). Secondly, we looked at the head patterns (Pegoraro, 1996; Pegoraro and Föger, 2001; Böhm and Pegoraro, 2011) . Thirdly, we took into account the colored rings on their feet.
We compared our results for sex determination with the blood analysis (see Acknowledgments). The results of both studies were the same.
Our sex determination studies were compared to the studies by Yeniyurt (2014) and Özkınacı and Yeniyurt (2015) . Our results of sex determination matched theirs. Mean and standard error values were given as descriptive statistics in the analysis of the data. Two-way analysis of variance and Bonferroni multiple comparison tests were used in statistical evaluations of parameters. The results were considered statistically significant for P < 0.05.
Results
Incubation began on different dates in March. Environmental temperature is the determining factor in this change. During a cold March, incubation starts late. Incubation start date is affected by two factors. One of these is the date of release from the cage (see years 2012 and 2015), and the other is the ambient heat (see year 2013) ( Incubation starts with the production of the first egg and takes an average of 4 weeks. Generally 1-3 eggs are laid.
Northern Bald Ibises share duties during the incubation period. Both partners incubate. The partners are very eager to stay in the nest during incubation, especially with the first egg. The male incubated for longer periods during the observation period, but it is likely that the female incubated overnight. Observations made in five different nests in different years confirmed this conclusion. Females spent less time in the nest than their partners; the females spent more time feeding. Egg production and breeding of healthy offspring are contingent upon good nourishment of the females. Males are more likely to incubate (Table 3) and contribute indirectly to their partner's nourishment. In addition, the probability of having more incubation time by males minimizes fights with neighboring males.
Incubation times and statistical evaluations for different years are as follows.
The mean time of incubation (nests) in 2013 varied considerably in relation to the parameters of the weeks in incubation (F = 12.395; P < 0.001) and the sex of the partners (F = 71.059; P < 0.001). These changes are statistically significant.
Incubation periods for the first three weeks in 2013 are shown in Table 4 . Observations of the fourth week of incubation were not carried out. Nest owners (females and males) were found to spend a minimum of 54.64 min and a maximum of 139.63 min in incubation (Table 4) .
The mean incubation time in nests in 2014 was not statistically significant in terms of incubation weeks (F = 2.625; P = 0.054). However, the incubation period of partners was significantly different compared to sex parameters (F = 91.260; P < 0.001).
The nests monitored in 2014 were sites monitored in the previous year (n: 5 nests/incubation observed). Incubation times are shown in Table 4 . Mean observation times for 4 weeks of incubation were determined. Nest owners' (female, male) average residence time in incubation was found to be at least 79.13 min and at most 123.88 min. (Table 4 ).
The mean time spent in incubation (nests) in 2015 did not show a statistically significant change (F = 1.101, P = 0.355) compared to incubation weeks. The mean duration of sitting in incubation showed a significant change with respect to sex (F = 79.871; P < 0.001). Table 4 shows the average brooding times for different weeks during the 2015 incubation period. The average time spent incubating in the nest ranged from a minimum of 86.25 min to a maximum of 117.50 min.
The comparison of different incubation weeks in 2013 in terms of statistical significance is seen in Table  5 . According to this, the 1st week of incubation differs compared to the 2nd (P < 0.0001) and 3rd (P = 0.0005) weeks of incubation. There is no difference in incubation times between the 2nd and 3rd brooding weeks. Table 6 compares the statistical significance of different incubation weeks in 2014. According to the data, the differences between the nesting periods of four incubation weeks are not significant ( Table 6) .
Evaluation of the 2015 incubation period shown in Table 4 in terms of statistical significance for different incubation weeks is given in Table 7 . As in 2014, the difference in weekly incubation period was not significant in 2015.
During the breeding period in 2013, five nests were observed without interruption. It was determined that the incubation periods of the partners varied (Table 8 ). The male stayed in incubation longer than the female. The female stayed in incubation for an average of 178.42 min per day. On the other hand, the male stayed in incubation for 233.69 min per day. The female and the male stayed in the nest together for a short time. The mean duration of cohabitation was 9.65 min ( Table 8 ). Coexistence of partners in the nest is seen during changing of broodings. The one who comes to take over waits for its partner to leave. Furthermore, after the change of the brooding period, the incubator does not move away immediately; it stands still on the outer part of the nest for a varying duration of time. During the incubation period, it was observed that the nest was rarely left empty (Table 8 ).
In 2014, the monitored duration of partners staying in incubation varied (Table 8 ). Males stayed in incubation for an average of 244.13 min per day. However, females stayed in incubation for an average of 188.06 min. The female and the male were present in the nest together for a short time (mean: 6.31 min). It has been observed that during the 
Sex
The time of staying in the nest before incubation (min) Mean (min.-max.) The time of staying in the nest for incubation (min) Mean (min.-max.) (according to incubation period the nest was left empty for a very short period (mean: 1.13 min) (Table 8 ).
In the nests observed in 2015, males stayed in incubation for a longer time period than their partners, as in the previous years (2013-2014) ( Table 8 ). The female stayed for an average of 159.66 min and the male stayed for an average of 223.07 min. The duration of staying in the nest for female + male was longer (mean: 46.80 min) than in the previous years. The nest owners did not leave their eggs alone (Table 8) .
A multiple comparison of the partners' staying periods (according to Table 8 ) in terms of statistical significance in 2013 is shown in Table 9 . The female's incubation period was significantly different from that of the male (P = 0.0396), male + female (P ˂ 0.0001) together, and the time of leaving the nest empty (P ˂ 0.0001) (Table 9 ). It was determined that the incubation period of the male alone was statistically different from that of female + male (P ˂ 0.0001) in terms of incubation period and leaving the nest empty (P ˂ 0.0001) (Table 9 ). No statistically significant difference (nonsignificant, P > 0.05) was found between the time of the incubation period of the female + male together and leaving the nest empty.
A multiple comparison of partner incubation times (according to Table 8 ) in terms of statistical significance in 2014 is shown in Table 10 . Females stayed in incubation for a shorter time period than males, and the length of staying varies between males and females (P = 0.0179) (Table 10 ). Significant differences were observed in the comparison of incubation period of females with the incubation time of female + male together (P < 0.0001). A statistically significant difference was found when the time of leaving the nest empty and the incubation period of females were compared (P < 0.0001) ( Table 10 ). The incubation times 
Weeks
Week 2 Week 3 Week 4 Week 1 ns ns P = 0.8077
Week 2 ns P = 0.5178
Week 3 P = 0.8457 ns (nonsignificant), P > 0.05 
Week 1 Week 2 Week 3 Week 1 P < 0.0001 P = 0.0005
Week 2 P = 0.8732 Table 6 . Multiple comparisons of incubation weeks in terms of statistical significance, year 2014.
Week 2 Week 3 Week 4 Week 1 P = 0.4217 P = 0.1019 P = 0.1038
Week 2 ns ns
Week 3 ns ns (nonsignificant), P > 0.05 of males statistically differed from the incubation times of females + males (P < 0.0001) and the period of leaving the nest empty (P < 0.0001) (Table 10 ). There was no statistically significant difference between the time spent by female + male together and the time when the nest was left empty (ns = nonsignificant, P > 0.05) (Table 10) . A multiple comparison of the partners' incubation periods (Table 8) in terms of statistical significance in 2015 is shown in Table 11 . Females stayed in incubation less than their partners. When the durations are compared, there is a significant difference between them (P = 0.0012) (Table 11 ). A significant difference was observed in the comparison of the incubation period of the female with the incubation period of female + male (P < 0.0001). A statistical difference was found when the time of leaving the nest empty and the time of females staying in incubation were compared (P < 0.0001) ( Table 11 ). The incubation times of males had a statistically significant difference from incubation periods of females + males (P < 0.0001) and the time of leaving the nest empty (P < 0.0001) ( Table 11 ). The female + male incubation period in 2015 is significantly different from the period of leaving the nest empty. This situation was different from 2013 and 2014. The female + male cohabitation time is different in terms of statistical significance during the period of leaving the nest empty (Table 11) .
Sitting position in incubation
The individuals sit on the eggs in a quite flattened positioned. The head is held close to the ground. The sitting position of egg incubation differs according to that when brooding with chicks. Comparing the two positions, the sitting position of egg incubation appears to be more flattened.
Female-male difference in sitting position
The male's position during incubation is higher than that of the female. The contact area of the male with the eggs is smaller. The female is more flattened than her partner and covers a larger area of the egg.
Synchronization in incubation
It was observed that adults who were in different nests were doing the same actions simultaneously. These synchronized behaviors (Immelmann, 1982 (Immelmann, , 1983 (synchronicity) occur at the same time in different nests. Those who do these behaviors may be from the same sex or from different sexes. They are affected by seeing each other. Sometimes individuals can exhibit the same behaviors without seeing each other. Synchronized behaviors were observed in behaviors of couples in at least two different places. Synchronization was observed in terms of changing for incubation in the nest, bringing material to the nest, food intake, individual comfort behaviors, and egg and nest nursing care behaviors.
Behaviors during changing incubation
During the period between 2012 and 2015, observations in Birecik showed four different behaviors, "greeting", "hugging", "attack", and "giving a gift", during the changing for incubation in different nests. The frequency of these behaviors varied between males and females.
Partners greet each other by moving their beaks up and down. Greeting eliminates aggressive behavior.
The bird that flies to the nest must "hug" its partner because of its speed. This behavior decreases the flying one's speed. Also, the incoming bird is protected from the attack of its partner via this behavior. Otherwise, any bird coming to the nest will be attacked by the sitting partner.
Leaving the eggs alone
During incubation it was observed that eggs were rarely left alone. During the incubation period between 2013 and 2015, the eggs were left alone for only 38 min in 12 nests. In uninterrupted incubations, the eggs were seen alone for only 1-4 min each time. The eggs were left alone during food intake and defecation. It was seen that the birds leaving the eggs alone were always males. The eggs were rarely left alone in the nest. There was no difference between the years. On days where ambient temperature is low or high, the eggs can be left alone for 1-4 min. 
Discussion
The date of incubation initiation can vary for different reasons. Reproductive activities begin early when Northern Bald Ibises are released earlier from their cages. If they were let out of cages in mid-February, the incubation could begin at the beginning of March. Another factor influencing the initiation of incubation is ambient heat. In the years when low temperatures were experienced, incubation started later (Table 2 ) ( Figures  2-7) . The incubation period began only at the beginning of April during colder periods. Pegoraro (1996) reported that eggs were first laid in Birecik during the third week of March. Between 2012 and 2015 in Birecik, incubation started to occur before and after this date. The egg production date of the colony in Morocco was given as the end of March/beginning of April (Pegoraro, 1996; Bowden et al., 2003; Böhm and Pegoraro, 2011) . These originated in Morocco, and it has been reported that Bald Ibises in the Alpenzoo (Austria) also hatched eggs during the same dates (Pegoraro, 1996; Böhm and Pegoraro, 2011) .
Northern Bald Ibises usually lay 1-5 eggs in Morocco, but generally 1-3 elsewhere. Four eggs (n = 4) were identified in the nests at the Birecik Northern Bald Ibis Production Station (Yeniyurt, 2014; Özkınacı and Yeniyurt, 2015) .
It is stated that there are four changeovers between partners during certain hours of the day during incubation (Şahin, 1980) . However, it was also found that there can be as many as ten shifts between partners a day (Şahin, 1980) . During the changing for incubation, the partner who came to take over incubation duties brought nest material (Şahin, 1980; Sahin, 1983; Pegoraro, 1996; Böhm and Pegoraro, 2011) . The individual who comes to take over incubation duties forces the sitting partner (Sahin, 1983) . Pegoraro (1996) found that both sexes sit in incubation, changing shifts at more or less regular intervals. During the incubation shift, Pegoraro noted that the bird who came to the nest was greeted near the nest and brought out material that attracted the eye, like a feather. The aggressiveness of the hatchling is reduced by taking care of this material together with the partners. In these studies (Sahin, 1983; Pegoraro, 1996) there is no mention of behavioral differences between females and males and the partners' incubation times.
The female is more flattened on the egg. Even at the same time of day and at the same ambient temperature, the female sits more flatly on the egg than the male. Females seem more attentive to protecting the eggs.
The frequency of four behaviors (hugging, greeting, attack, and gift-giving) seen during changing for incubation in the research from 2012 to 2015 varied (n = 47, year 2013). During the changing for incubation, the task of the companion is delivered mostly with "hugging". "Giving a gift" and "greeting" were the preferred behavior during the same number of changes for incubation. The desire of the partners to take over forcibly with the "attack" of each other in the nest is the least seen behavioral form. During forcible changes, males showed more "aggression" behavior than their partners. In our observations, it has been determined that birds often arrive to the nest with material ("gift-giving") before taking over the nest, a behavior seen in both females and males. Females used "hugging" during forcible changes while males used the "greeting" behavior more frequently.
It has been reported that matings are seen during forcible changes (Sahin, 1983) . According to our observational results, mating was not detected during exchanges of incubation duties.
The eggs are left rarely in the nest. There was no difference between the years. On days where ambient temperature was low or high, the eggs could be left alone for 1-4 min.
The partner who takes over the nest is interested in the organization of the nest, cleaning and turning eggs (Pegoraro, 1996; Böhm and Pegoraro, 2011) . During this period, the partner who takes over exhibits some cleaning, bending, shaking, and stretching behaviors at the edge of the nest (Pegoraro, 1996; Böhm and Pegoraro, 2011) . Similar behaviors were observed in our observations in Birecik. These can also be interpreted as showing the neighbors' nests or simply as comfort behaviors.
It has been reported that incubation is suspended due to nesting and egg care (Pegoraro, 1996; Böhm and Pegoraro, 2011) . Similar behaviors were detected in the Birecik Northern Bald Ibis Breeding Station. Pegoraro (1996) noted that the floor of the nest was shaken with a halfopen beak. In this method unwanted materials were rolled down through the nest material. This is for nest cleaning. During our observations in Birecik, the surroundings of the egg and underneath it were frequently seen as being shaken. These behaviors prevent the hardening of the nest floor. Various objects were placed on the edge of the nest by taking them into the beak (Pegoraro, 1996) .
Incubation lasted four weeks. Incubation weeks differed in terms of sitting times in 2013. The difference was between the first week and the second week (P < 0.0001) and between the first week and the third week (P = 0.0005). There was no significant difference in incubation times between the second and third weeks (P = 0.8732) ( Table 5 ). There was no significant difference in terms of sitting times between incubation weeks in 2014 and 2015 (Tables 6 and 7) .
In addition to its various benefits, synchronic behavior also contributes to the success of incubation and breeding chicks because it reminds the birds and displays the tasks that individuals in different nests must perform. Synchronized behaviors have various benefits to group members and neighbors in this way. It has not been fully identified how the neighbors or groups are affected by each other in synchronized behaviors (such as forcible changes, incubation, mass flight, or going to feed together).
During the breeding period (n = 60.8 h) of Southern Bald Ibis (Geronticus calvus), it was determined that the females were interested in nesting in daily activities at 44.9%. However, during this period (n = 27.9 h) the male worked for nesting during as much as 32.4% of his daily activities. There is a difference between partners during nesting (Kopij, 1998) . According to the results found in Birecik, males were occupied with the nest more than their partners by staying more in the nest. This situation can be interpreted as the difference in interest between two species that are closely related. In Birecik, partners stayed in the nest together for short periods (6.3-46.8 min). Females and males incubate at the same time only during incubation changes. Rarely, the incubating bird has been left to incubate all day.
In our observations in Birecik, it was determined that while the female was sitting in the nest during the nest construction and the placing of the material, the male was interested in carrying the nest material to the nest (Table 12 ). In this respect, it is considered that the task-sharing feature should be taken into consideration rather than comparing the partners.
The interest of the partners in incubation shows differences (Kılıç, 2015d) . Females incubate for less time than males (Table 8) . Males stay incubating for longer periods, which gives the females better opportunities for feeding and personal care-comfort behavior.
Males are more likely to remain in incubation and fights between neighboring males are blocked. Fights are seen between males 98% of the time. Fights between females and males are rare (2%). The reason for fighting is strangers coming to the nest.
There is a clear difference between the periods of incubation and incubation periods in the preincubation period. The males stay in the nest (visit) about nine times more than their partners before incubation. The male thus shows that it is the guardian of the nest before incubation. This difference presumably provides more time for the females to feed for egg production. In addition to the ready-made feed offered at the station, it also naturally feeds on the edge of the Euphrates River. The female stays in the nest approximately eight times more than before incubation , but the female still has shorter duties than the male. The male's staying time in the nest during the incubation period, which is nine times more than the female before the incubation period, is just slightly less than the female's during incubation period (Table 8) .
Prior to egg-laying, it is the male that visits and sits at the nest site much more frequently than the female.
The precondition for not leaving the eggs unattended due to predation pressure emerges . Once the first egg is laid, the nest is rarely left empty.
During the investigations, differences were found in the interest of the nest owners in the nests, incubation, and their partners. Relations between partners were found to be harmonious in some nests and inconsistencies were found in other nests (in Northern Bald Ibises, pairs' associations are observed for three years or more). Detailed studies will enable the appearance of individual characters in Northern Bald Ibises. .
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